Abstract: Environmental issues such as the wastewater have influenced each aspect of our lives. 
92
Figure 1. The general trend for the changes of CNT adsorption properties after different treatments.
93
Reprinted with permission from [36] . Copyright (2008) American Chemical Society.
94
Organic Dyes
95
The first use of mono-dispersed CNTs as the active elements for the elimination of dyes was 96 reported by Fugetsu et al.[38] . They developed a Ba 2+ -alginate matrix constituting a cage, which holds Eriochrome Cyanine R (ECR). They studied the kinetics in detail, isotherms, and thermodynamics
110
and observed that pH is important factor controlling adsorption. MWCNT in comparison with 111 activated carbon (AC) has a higher adsorption capacity, and it reaches equilibrium in a shorter time.
112
Physical forces, as well as ionic interaction, are responsible for the binding of ECR material [40] . Azo 
182
Several groups did a detailed study on the adsorption of lead ions using MWCNTs 
192
The sorption capacities by raw CNTs, especially the heavy metal decontamination, are low but 193 significantly increase after functionalization, so most of the researches used oxidized CNT. In overall，
194
CNT is an excellent material for the remediation of a wide range of organic and inorganic
195
contaminants in contrast to many of the conventional sorbents. Further research on developing cost-
196
effective CNT-related materials are recommended.
197

Adsorption of cesium and strontium ions
198
Removal of radioactive cesium and strontium from water has been an unsolved problem until 199 today, being more urgent since the earthquake happened in Japan on March 11, 2011. Fugetsu et al. their condensation to form a highly uniformTiO2 nanoshell with excellent coverage (Figure 4 ).
260
Regarding to the NCNT/TiO2 core/shell nanowires, the biomimetic mineralization yielded highly 
315
as well as be scaled up and integrated into current water treatment systems to serve as a polishing
316
step.
317
As a typical material, PbO2 has been widely applied in electrochemical oxidation processes and Note: -means the publication does not note; * the data is predicted by a kinetic model simulation;
424
# the term GO used here indicates graphite oxide, but its preparation in fact followed the same
425
Hummers method as those without this tag; RT means room temperature.
426
Most of the adsorptions of dyes onto sole GO agreed well with the Langmuir isotherm and 
483
It is worth of noticing that due to the homogeneity and large surface area, fully exfoliated, 
511
Prior to them, we ourselves targeted AO as a model contaminant. Through the simple adsorbent-512 adsorbate adsorption ( Figure 8A , Figure 9A black proposed a two-step adsorption ( Figure 8B ), of which GO was termed as SRGO ( Figure 9A red line).
521
The enhancement was realized via an additional in-situ slight chemical reduction to the GO that had 
GO as composited element
537
The section "as composite element" of the Table 2 summarizes some recent work using GO-
538
composited adsorbents for typical dye removal. Notably, to the same purpose, GO-composited 539 catalysts were also investigated. Frankly speaking, straightforward utilization of GO as the sole 540 adsorbent still faces some problems, like inconvenient recovery and recycle, potential environment 541 risk coming from its biotoxicity, and so on. To these ends, host materials were applied to composite
542
GO inside. In the coming researches, main origins of novelty came from the merits inclusive of green preparation, high capacity, easy separation, recycle availability, etc. As a matter of fact, GO exhibited great potentials in an extensive scope for environmental applications and also such guest-host composites still suggested superiorities concerning the adsorptive capacity, batch kinetics and other
546
indicators.
547
Surface functionalization: GO as host material
548
Conventional functionalization potentially risks from the fall-off of the loading materials from 
560
resulting from the synergetic mechanism of electrostatic attraction, pi-pi interaction and hydrogen
561
bonding interactions.
562
Small organic molecules functionalized GO via non-covalent interactions are rarely explored for 
613
In addition to the natural biomaterials, polymer materials are also readily available for this 
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In spite of the enormous progress already achieved in preparation, composited processing and 
